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TO ALL WHOM IT MAY CONCERN: 

Be it known that Keith D. Ping 

a citizen of the UNITED STATES, residing at 2778 Perrvville Road, Danville 

in the County of Bovle and State of Kentucky 

and Richard V. LaHue 

a citizen of the UNITED STATES, residing at 216 Hartland Drive, Danville 

in the County of Bovle and State of Kentucky 

and ; Aaron C. Stull 

a citizen of the UNITED STATES, residing at 9332 S. Orchard Park Circle, Apt. 2A, Oak Creek 

in the County of Milwaukee and State of Wisconsin 

and Joseph M. Withers 

a citizen of the UNITED STATES, residing at 223 Tenderwood Drive, Frankfort 

in the County of Franklin and State of Kentucky 

and ; Gregg D. Olson 

a citizen of the UNITED STATES, residing at 5625 Rachel Glen ' 

in the County of Racine and State of Wisconsin 

have invented a new and useful 

COMBINATION HVAC AND AUXILIARY ENGINE COOLING 


of which the following is a specification. 
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COMBINATION HVAC AND AUXILIARY ENGINE COOLING 

CROSS REFERENCE TO RELATED APPLICATION(S) 

Not applicable, 

STATEMENT REGARDING 
FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 

Not applicable. 

REFERENCE TO A MICROFICHE APPENDIX 

Not applicable. 

TECHNICAL FIELD 

The present invention is directed toward heat exchangers, and 
particularly toward vehicle heat exchangers. 

BACKGROUND OF THE INVENTION 
AND 

TECHNICAL PROBLEMS POSED BY THE PRIOR ART 

Control of cabin air in vehicles for the comfort of the cabin 
occupants is an important component of any vehicle, not only in enhancing 
enjoyment of riding in the vehicle but also in making the vehicle a desirable 
choice among potential purchasers of such vehicles. Reliability of the vehicle 
in transporting occupants, as well as fuel efficiency, is also clearly important to 
potential vehicle purchasers, as well as vehicle cost. This may be particularly 
important, for example, to bus companies, which depend upon cost efficiency 
as well as customer satisfaction and repeat business for their economic 
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viability. Uncomfortable passengers are unlikely to be repeat customers, as 
are passengers who are stranded due to a breakdown of the vehicle. 

The present invention is directed toward providing vehicles in 
which the above important factors are enhanced. 

SUMMARY OF THE INVENTION 

In one aspect of the present invention, a vehicle heat transfer 
module is provided, including a conduit for air circulation including an input and 
output for vehicle cabin air and an input and output for fresh air, an evaporator 
in the conduit between the cabin air input and cabin air output, and a heater 
having vehicle engine coolant circulated therethrough, with the heater being in 
a first path in the conduit between the cabin air input and the cabin air output 
and in a second path in the conduit between the fresh air input and the fresh 
air output. A first door is adapted to selectively open or close the fresh air input 
and fresh air output, and a second door is adapted to block a selected amount 
of cabin air from the heater. A controller is adapted to control the first and 
second doors responsive to heating and cooling requirements. 

In one form of this aspect of the present invention, the controller 
controls the first door to close the fresh air input and fresh air output when 
controlling the second door to block less than all of the cabin air from the 
heater. 

In another form of this aspect of the present invention, the 
evaporator is disposed over the cabin air input. 

In another form of this aspect of the present invention, the 
controller controls the first door to open the fresh air input and fresh air output 
when controlling the second door to block all of the cabin air from the heater. 
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In still another form of this aspect of the present invention, a 
detector which is operably connected to the controller detects the heating and 
cooling requirements for the vehicle cabin. 

In yet another form of this aspect of the present invention, a 
blower is adapted to selectively blow air from the conduit out the cabin air 
output. 

In a further form of this aspect of the present invention, a 
secondary blower is adapted to selectively blow air in a path from said fresh air 
input to said fresh air output. 

In a still further form of this aspect of the present invention, the 
conduit defines a third path between the cabin air input and the cabin air 
output, the third path not including the first path. The evaporator is in the third 
path, and the second door is controllably moveable between a first position 
blocking the first path from the third path and at least one second position in 
which a selected amount of cabin air in the third path is diverted to the second 
path. In a further advantageous form, there are a plurality of second positions, 
each diverting a different selected amount of cabin air in the third path to the 
second path, and the second door is pivotable between the first position and 
the second positions. 

In another aspect of the present invention, a method of controlling 
cabin arid engine temperatures of a vehicle is provided, including the steps of 
(1) providing a heater and evaporator in a unit, the heater having vehicle 
engine coolant circulated therethrough and the unit having an input and output 
for cabin air and an input and output for fresh air, and (2) selectively circulating 
cabin air and fresh air over the heater and evaporator, including selectively 
either (a) circulating cabin air from the cabin air input over the evaporator and 
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out the cabin air output, and circulating fresh air from the fresh air input over 
the heater and out the fresh air output, or (b) blocking the fresh air input and 
fresh air output and passing cabin air from the cabin air input over at least one 
of the evaporator and the heater and out the cabin air output. 

In one form of this aspect of the present invention, only a 
selected portion of the cabin air is passed over the heater when the fresh air 
input is blocked. In a further form, the selected portion of the cabin air passed 
over the heater is based on the heating and cooling requirements detected in 
the vehicle cabin. 

In another form of this aspect of the present invention, heating 
and cooling requirements are detected, and the selectively circulating cabin air 
and fresh air step is responsive to detected heating and cooling requirements 
in the vehicle cabin. 

In yet another form of this aspect of the present invention, fresh 
air is circulated over the heater and cabin air is circulated over the evaporator 
when a maximum cooling requirement is detected for at least one of the cabin 
and engine temperatures. 

In still another form of this aspect of the present invention, the 
heating and cooling requirements are detected in the vehicle cabin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view of a vehicle including a heat transfer 
system according to the present invention; 

Figure 2 is a cross-sectional view of a heat transfer module 
according to the present invention, showing the module in a position for 
maximum cabin cooling; and 
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Figure 3 is a view similar to Fig. 2, showing the module in a 
position providing heating to the vehicle cabin. 

DETAILED DESCRIPTION OF THE INVENTION 

A vehicle 10, such as a bus, is shown in Fig. 1 with a pair of heat 
transfer modules 14 according to the present invention. The modules 14 are 
shown in general schematic form in Fig. 1 , and are shown in greater detail in 
Figs. 2-3. 

In the illustrated embodiment, the modules 14 include a heat 
exchanger such as a radiator/heater 16 (see Figs. 2-3). Engine coolant is 
circulated from the vehicle engine 20 via an output line 22 to the heaters 16 
connected in parallel, and then back to the engine 20 via an input line 24. 

Suitable controllers 30 are also provided with the heat transfer 
modules 1 4 for controlling operation as described below. Further, one or more 
detectors 34 may also be advantageously provided to detect the heating and 
cooling requirements for the vehicle cabin, with the detectors 34 being operably 
connected to the controllers 30. The detectors 34 may be, for example, 
thermostats which automatically detect thermal requirements, or manual 
switches operable by persons in the cabin to call for heating or cooling 
according to their personal desires, or a combination of the two. 

As previously indicated, Fig. 1 is a general schematic illustration 
showing the various parts of the described embodiment, and the location, 
manner of connection, and other details are not intended to be limiting of the 
invention in any way. Once the invention as described herein is fully 
understood, it should be appreciated that many different configurations, parts 
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and other details would be suitable and could be used consistently with the 
present invention. 

One heat transfer module 14 consistent with the present invention 
is shown in Figs. 2-3. 

5 The module 14 includes a conduit housing 40 which includes an 

input 44 for vehicle cabin air, an output for 46 vehicle cabin air, an input 50 for 
fresh air, and an output 52 for fresh air. 

The previously described heater 16, through which engine 
coolant circulates, is suitably supported in the conduit housing 40. A suitable 
10 evaporator 60 is suitably supported across the cabin air input 44, which 

evaporator 60 may function as a part of a suitable circuit (not shown) to provide 
selected cooling of cabin air when desired. A suitable HVAC blower 64 is 
provided between the evaporator 60 and the cabin air output 46. 

The controller 30 controls a first door 70 which is suitably 
1 5 supported for movement (e.g., pivoting movement) between a position opening 

(Fig. 2) or closing (Fig. 3) the fresh air input 50 and output 52. 

The controller 30 also controls a second door 72 movable (e.g., 
by pivoting) between a first position (Fig. 2) in which it substantially blocks 
passage of cabin air from the evaporator 60 to the heater 16, and at least one 
20 second position (Fig. 3) in which at least a portion of the cabin air may flow 

over the heater 16. 

Specifically, as illustrated in Fig. 2, when the detector 34 
associated with the module 14 indicates that cooling is desired in the vehicle 
cabin, the controller 30 suitably controls the first door 70 to an open position in 
25 which the fresh air input 50 and output 52 are unblocked. At the same time, 

the controller 30 suitably controls the second door 72 to substantially close off 
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the cabin air from the fresh air, defining separated air flow paths through the 
conduit housing 40. 

Thus, in the Fig. 2 configuration, fresh air (e.g., from outside the 
vehicle 10) may flow in a first path 76, into the conduit housing fresh air input 
5 50, through the heater 16, and then out the conduit fresh air output 52. Such 

air flow may be achieved, for example, as a result of ram air flow caused by 
movement of the vehicle and suitable placement of input and output ducts in 
that airflow. A suitable secondary blower may also be provided to blow air into 
the input 50 or out the output 52 to assist in such air flow along the path 76. 

1 0 The secondary blower 78 illustrated in phantom in Fig. 2 blows air into the fresh 

air input 50 when desired. As a result of that airflow, supplemental cooling of 
engine coolant circulating through the heater 16 is achieved to advantageously 
assist in maintaining reliable operation of the engine 20. 

Still other blowers could also be used to assist air flow paths 

1 5 within the scope of the present invention. 

At the same time, in the Fig. 2 configuration, if cooling is desired 
in the cabin (as indicated by the detector 34), the blower 64 may be suitably 
activated by the controller 30 draw vehicle cabin air 80 into the conduit housing 
40 through the evaporator 60, following a path 82 separate from the first path 

20 76 until the air (cooled by the evaporator 60) is output at 84. It should be 

appreciated that it would be within the scope of the present invention for the 
evaporator 60 to be across the path 82 but spaced from the cabin air input 44. 

As a result, both supplemental cooling of engine coolant and 
comfort cooling of cabin air for occupants of the cabin may be advantageously, 

25 simultaneously accomplished. 
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By contrast, as illustrated in Fig. 3, where the detector 34 
indicates that heat is desired in the vehicle cabin, the controller 30 may move 
the first door 70 to a closed position in which the fresh air input 50 and output 
52 are closed. At the same time, the controller 30 may suitably position the 
5 second door 72 so as to divert at least some of the input cabin air to an 
alternate path 88 passing through the heater 1 6 and then to the blower 64, with 
blended warm air (a blend of air which has been heated by the heater 16 with 
air which has not passed through the heater 1 6) thereby being output at 90 into 
the vehicle cabin. (It should be appreciated that, e.g., in cold weather where 

10 cooling of the cabin is not required, the evaporator 60 and its related circuit 

may not be operated, in which case essentially no significant heat exchange 
will occur as the cabin air passes over the evaporator 60). 

As a result, both supplemental cooling of engine coolant and 
comfort warming of cabin air for occupants of the cabin may be 

1 5 advantageously, simultaneously accomplished. 

It should be appreciated that the second door 72 may 
advantageously be suitably positioned in a virtually infinite variety of second 
positions, from a position in which only a small amount of cabin air is diverted 
to the alternate path 88 to a position in which essentially all of the cabin air 

20 coming in the cabin air input 44 is diverted to the alternate path 88, based on 

detected cabin heating requirements. Such operation may be facilitated by the 
suitable design of the housing 40 and doors 70, 72. For example, the bend of 
the second door 72 may be used to assist in defining the split of the air 
between paths 82, 88. 

25 Further, it should be appreciated that detected heating 

requirements may be met by varying the speed at which the blower 64 in 
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conjunction with the selected second position of the second door 72 (e.g., a 
higher blower speed may require that less air be diverted to the heater 16 via 
the alternate path 88 to achieve a desired heating). 


modules 14 are usee- such as illustrated in Fig. 1, a particularly significant 
amount of auxiliary engine cooling may be achieved. 

As a result, the present invention may be used to advantageously 
assist in the efficient provision of a comfortable cabin environment for 


auxiliary cooling of engine coolant, with the resultant advantages of vehicle 
reliability and engine longevity. 


invention can be obtained from a study of the specification, the drawings, and 
the appended claims. It should be understood, however, that the present 
invention could be used in alternate forms where less than all of the objects 
and advantages of the present invention and preferred embodiment as 
described above would be obtained. 


Still further, 



occupants of the vehicle, while at the same time accomplishing desired 


Still other aspects, objects, and advantages of the present 
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conjunction with the selected second position of the second door 72 (e.g., a 
higher blower speed may require that less air be diverted to the heater 16 via 
the alternate path 88 to achieve a desired heating). 

Still further, it should be appreciated that when several of these 
modules 14 are -use*, such as illustrated in Fig. 1, a particularly significant 
amount of auxiliary engine cooling may be achieved. 

As a result, the present invention may be used to advantageously - /fr' 7 !^ 
assist in the efficient provision of a comfortable cabin environment for ' 
occupants of the vehicle, while at the same time accomplishing desired ^ yl 
auxiliary cooling of engine coolant, with the resultant advantages of vehicle 
reliability and engine longevity. 

Still other aspects, objects, and advantages of the present 
invention can be obtained from a study of the specification, the drawings, and 
the appended claims. It should be understood, however, that the present 
invention could be used in alternate forms where less than all of the objects 
and advantages of the present invention and preferred embodiment as 
described above would be obtained. 
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